an interior portion of a material having a characteristic to be 
measured; 

defining each of said paths by two /distinct surface 
areas of said material, at least one of saod surface areas of one 
of said paths being extended in length/at substantially constant 
spacing from the other surf ac^area said one path: 

sensing a plurality of^nciependent signals developed at 
the same time or in rapid s >cmence\ representing optical 
information obtained from vithin sfctid [specimen] material in 
response to said illumiTOtion ^pgssing along said different paths P 
each independent signal corresponding to a particular path; and 

processing said signals in accordance with appropriate 
modeling techniques to [minimize inaccuracies in spectroscopic 
determination of ] determine qualitative or [quantitive] 
guantitati^ve characteristics of the [specimen] material. 

Claim 2, line 2, change "providing" to — -directing — ; 

delete "of the specimen"; 
line 3, after "different" delete 
"independent". 

Claim 3, line 2, change "providing" to — directing — ; 

delete "of the specimen"; 
line 3, after "dif f erent^^elete 
"independent" . 



-2- 



Claim 4, line 2, change "providing" to — modulating — ; 

delete "of the specimen modulated"; 
line 3, after "different" delete 

" independent" ; 
line 4, change "one independent" to — the — ,v 

change "another" to — each different 

path — . s 

Claim 5, line 2, change "specimen" to — material — ; 
line 3, after "different" delete 

"independent"; 
line 4, change "one independent" to — the — ; 

change "anottye^" to — each different 

path — . 





Claim 6, line 3 f change "optical axis of the detection 

means" to — illuminated surface of 
said material — . 



0^ 



7«X3x Amended) Apparatus for [improving] optical 
interactance measurements of an interior portion of a material. 
said measurements beinox ef fected bv passing illumination through 
portions of the material co^ra\sing: 

aperture means fo^ i defloinq corresponding distinct 



illumination a nd detection surface are*a-s for each of a plural ity 
of transmission paths w ithin said material, at least one surface 
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area of at least one of said transmission paths extending in a 
direction substantially transverse to the direction of 
illumination passage along said one transmission path and 
substantially constantly spaced from its corresponding surface 
area ; 

means for directing illumination onto said illumination 
surface areas and along said transmission paths: 

means for sensing optical information indicative of 

said interior portion of said material and developed by 

illumination passing along said transmission paths at said 

detection surface areas of saidL-fefaasmission paths; 

y<Y«*s 

[means for providing illumination to a specimen having 

a characteristic to be measured; 

i\ca^ information developed by 
said illumination along a plubailty of different paths through 
said illuminated specimen materiall while substantially excluding 
the sensing of optical information Reflected from a surface of 
the material; ] 

means, responsive to said \ sensed optical information] 
sensing means , for developing a plurality of independent signals 
corresponding in number to said plurality of paths, said signals 
representing said optical information (obtained from said 
[specimen] material ; and 

means for processing said sibnals in accordance with 
appropriate modeling techniques to [minimize inaccuracies in 



[means for sensing 
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spectroscopic deter mination of] determine . quantitative or 
qualitative^characteristic3>of the [specimen] material . 



7 



8>v (Amended) The apparatus of claim 7 including means 
for r providing] oirectina the illumination simultaneously along 
said paths. 




9. (Amended) Thfe appctx^tus of claim 7 including means 
for [providing] directing the illumination sequentially along 
said paths. 



11. uThrice Amended) Apparatus for improving optical 
inter actance x [4 nd 3 transmittance and reflectance measurements 
comprising: 

jpt{ an elorfcjated probe having a body portion and a tip 

portion, the body \port ion "comprising a central tubular element 
to ti surrounded by an annular outer element; 

- the tip portion having a central aperture which 

/ communicates with said central tubular element and a plurality of 

\ I 
rings which communicate with said annular outer element; 

the rings jin said tip portion being angled with respect 

to the longitudina^axis of the probe; 

a number ^£ fiber optic bundles whose number 

corresponds to said plurality of rings being disposed within said 

I 

outer element, each bundle being arranged at one end to exit at a 
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respective ring and, at the other end, at least one such bundle 
being connected to a source of illumination; and 

optical means disposed in the central tubular element 

. . ; / .. 

for receiving optical information resulting from applied 
illumination to a specimen from said central aperture from 



different paths through a specimen and for conveying said 



Cinf ormatiorflbo a sensing device so as to develop signals 
I \ J 

representing Isaid specimen optical information. 



Cancel claims 20 and 21 without prejudice. 

22. \ (Twice Amended) In a method of using apparatus 
for improving Ypti ca l [ inter actance] transmittance and 
reflectance measurements comprising [ , ] means for providing 
illumination toW specimen having a characteristic to be measured 



along a plurality of different paths at a probe tip of said 
apparatus, means for /^sensing optical information, at a central 
aperture of said prob^ tip, developed by said illumination 
£j provided from an iMuminated specimen, means, responsive to said 
sensed optical inf oinnation, for developing a plurality of 
independent signals jferresponding in number to said plurality of 
paths, said signals representing said optical information 
obtained from said specimen, and means for processing said 
signals in accordance iwith appropriate modeling techniques to 
minimize inaccuracies an spectroscopic determination of 



-6- 



quantitative or qualitative characteristics of the specimen, said 
method including the step of providing a further source of 
illuminamon, arranging said probe tip adjacent a near side of a 
specimen of small size, arranging the further source of 
illumination on a far side of said specimen, and using said probe 
tip so tha^ reflected energy from said specimen is directed to 
said central-aperture and/or \15ergy transmitted by said further 



bxc 

iwi said specimen is d 

i \ 



source through said specimen is directed to said central 
aperture . 



24.^T(3x Amended) In a method of using apparatus for 
improving optical [interactance] transmittance and reflectance 
measurements comprising means for providing illumination to a 
specimen having ^characteristic to be measured along a plurality 
of different path^ at a probe tip of said apparatus, means for 
sensing optical information, at a central aperture of said probe 
tip, developed by said illumination provided from an illuminated 
specimen, means, responsive to said sensed optical information, 



for developing a plurality of independent signals corresponding 

\ 

in number to said plurality of paths, said signals representing 
said optical information obtained from said specimen, and means 
for processing said sicmal*s in accordance with appropriate 
modeling techniques to minimize inaccuracies in spectroscopic 
determination of quantitative or qualitative characteristics of 
the specimen, said method \including the steps of providing a 
further detector for developing an electrical signal responsive 
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to illumination, arranging said probe tip adjacent [the] a near 
side of al specimen of small size, arranging said further detector 
on a far aide of said specimen, and using said probe tip so that 
ef lected energy from said specimen is directed to said central 
perture aim /or energy [transmittal] transmitted by probe is 
detected bylsaid further detector. 




26. (Twice Amended) Apparatus for improving optical 
feractanc^ and transmittance [and reflectance] measurements 
comprising: 

an elWgated probe having a body portion and a tip 
portion, the body\portion comprising a central tubular element 
surrounded by an annular outer element; 

the tip portion having a central aperture which 
communicates with said central tubular element and a plurality of 
rings which communicate wit*^said annular outer element; 

the ring in saicr trp portion being angled with respect 
to the longitudinal axis [of the\lprobe; 

a plurality of the^fiber optic bundles whose number 
corresponds to said plurality of rings being disposed within said 
outer element, [at least one] each bundle being arranged at one 
end to exit at a respective ring for receiving [specimen] 
information relating to a particular material and, at the other 
end, adapted to be connected to a detector for developing s 
signal and 
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said central tubular element being connected at one end 
with a source of illuminat^6fi\ which ilJUiifiination will exit at 



the central aperture; 

whereby indepe 
illumination representing 



ent signals responsive to said 
sai:d [specimen] material information 
may be develpjfed and whereby surface phenomena of said material 
ma y^be excluded during measurement . 



Add new claims 33-52 as follows: 





n^*? y \ — 33 • The method of claim 1 including the step of 
defining eacHof said paths by at least one extended surface 
area, an extended^ surface area of one of said paths being 
distinct and contain^. wa\£h in the boundary defined by an extended 
surface area of another^of^^id paths. 



33 

34. Thek method of claim including the step of 
defining at least^pne of said paths and said surface areas by 
areas on opposite surfaces of said material. 

^ / 35. The method of claim 1 wherein said steps of 

passing ri^^dnation and sensing steps are provided by an 
instrument for saidlSiteet^ictaj&se measurement and said method 
further includes the steps o£ ^6^inq_said instrument a 
predetermined distance away from said ma terT?T3r-aQd performing a 
reflectance measurement of said material. 
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36. The apparatus of claim 7 wherein said ^aperture 
means are operative to define /&ah|i of^-sa±£T"paths by at least one 
extended surface area, ait-ext^jnde^ surface area of one of said 
paths being digfcitfct and contained within the boundary defined by 

an e5Ctefiaed snrfanp fl T" M Q-C nn o H inr ftf ft ;* I p «4=*tfi^ . 




37.1 The apparatus of claim jf wherein said aperture 
means are operative to define said surface areas of each of said 
paths to be parallel. 



3J» 

38.> r The apparatus of claim ^wherein said aperture 
means are op«rktive to define said surface areas of each of said 
paths to be concentric. 




39. The apparat 
means are operative to de£ 



said paths to be common t 




claim wherein said aperture 
ne surface area of at least two of 
two paths. 



40. 'She apparatus of claim 39 wherein said aperture 
means are operative to define said common surface area to be 
centrally locatSM with respect to said at least one extended 
surface area defining each of said two paths. 



r 



Ki 



41. 

means are oper 
detection sur< 



The apparatus of claim 39 wherein said aperture 
tive to define said common surface areas as the 
ce area. 
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42. 'fhe apparatus of claim / wherein said aperture 
means are operative to define said illumination and sensing areas 
for at least ope of said paths to be on opposite surfaces of said 
material. 



^ 43 • Apparatus for effecting optical measurements 

relative to a material, comprising: 

optical means, when said apparatus is disposed at a 
first predetermined distance from a surface of said material, for 
defining at l^st one illumination surface area and at least one 
detection surface^rea which are distinct and, when disposed at a 
second predetermined distance, for defining illumination and 
detection surface areas whiqh are at least partially 
superimposed ; 

said optical means in^ltycfihq means for illuminating 
said illumination area and for detectincj^agtical information 
received from said detection area; and 

means for processing signals detected by^^aid optical 
means in accordance with appropriate modeling techniques.to 
determine quantitative or qualitative characteristics of th€ 
material. 



44. The 
means whon - dicpp 



define at least oner of, 




as in claim 43 wherein said optical 
first distance, is operative to 
surface areas to be of extended 
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length at substantially constant spacing and distinct from 
another of sai^OTreface areas. 



45. The apparatus as in claim 43 wherein said optical 
means, -reton— duopogsdr at said first distance, is operative to 
define a plurality of distinct illumination surface areas and at 
least one detection surface area, whereby a plurality of 
different transmission paths are defined in said specimen. 

46. The apparatus as/ in claim 45 wherein said optical 
means, w feon-diGpos =geh at/said first distance, is operative to 
define at least one of sard Allumination surface areas as 
extended in length. 



47. The apparatus as in claim 45 wherein said optical 
means, ^wfeefv^^sr&pose^-a/t said first distance, is operative to 
define said at least /one detection surface area as extended in 
length . 

48. Th4 apparatus as in claim 43 wherein said optical 
means , -^g^jj^fla sypooGa * at said first distance, is operative to 
define at lea^t one of said illumination surface areas and said 
at least one detection surface areas as extended and parallel. 



means, 



49. The apparatus as in claim 43 wherein said optical 
p^eefat said first distance, is operative to 
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define at least one of said surface areas to be extended and to 
define another of said surface are^s to be distinct and contained 
within the boundary defined by salid extended surface area. 

50. The apparatuses in claim 43 wherein said optical 
means, *^wfeefi==d-35Spossl' at saidr first distance, is operative to 
define said illumination/ajra detection surface areas to be 
parallel. S \ J 

51. The apparatus ajs in claim 43 wherein said optical 
means , jdifin^jdiepesed- at said first distance, is operative to 
define said illumina/fcion and detection surface areas to be 
concentric. / 

52. The apparatus as in claim 43 wherein said optical 
means ,-*»wi ^n^dQ p o e ^c fe= * at a plurality of said second distances, is 
operative to define a plurality of illumination and detection 
surface areas which are at least partially superimposed 
corresponding to said plurality of said second distances. — 
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